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1.0 Introduction 
The laboratory of the Central Environmental Authority conducted surveys on the 
water quality of the Kandy Lake on behalf of Irrigation Department Kandy. Eight 
samples were collected from the lake which had been selected after the 
preliminary field survey done by the Irrigation Department Kandy and officers of 
the CEA in Matale regional office . All the samples were grab samples. 
1.1 General Information of Lake 
The Kandy lake was constructed by the last king of the Sinhalese monarchy 
between 1810 and 1812 to enhanced the panoramic beauty of the royal palace 
complex and surrounding temples. It is 18 ha in area and 13 m in maximum 
depth. 
Kandy is the second largest city in Sri Lanka and presently classified as one of 
the key heritage cities in the world. Being located adjoining the religious centre , 
fishing and bathing are prohibited in the lake and also the lake water is not 
utilized either for irrigation or other domestic purposes. Two small brooks feed 
the lake and water spills over only during the rainy season (Oct-Dec) and 
evaporation losses are high during the dry months (Feb-March).Further ,the lake 
which has two morphologically distinct basins (deep and Shallow) has no 
prominent littoral zone and the entire perimeter is surround either by public 
roads or cement and concrete walls. Erosion and subsequent transport of 
sediment has resulted in substantial siltation of about 1.5 m sediment thickness 
in the central part of the deep basin. 
1.2 The major sources of Pollution 
The several organisations are mainly responsible for the discharging wastewater 
drains into the lake via inlets. Some of them are 
1. New pilgrimage rest house (Vishrama Shalawa) in Maligawa 
2. Avanhala at Sangaraja Mawatha 
3. Red Cross Army Building 
4. Service Station near by Rajpihilla Junction 
5. Nuwera Wela Garage 
6. Mahamaya Hostal 
2 .0 WATER QUALITY 
PH 
pH in most natural water is neutral ( i.e 7.0) due to the buffering capacity of the 
carbonate - bicarbonate system in a water solution under some conditions , the 
water pH may rise to high as 10 due to the utilization of carbonates by algae in 
the water ,or it could drop to the acidic range as results of decomposition of 
organic pollutants. 
Temperature 
Temperature has a number of indirect effect on biota.. The solubility of 
some essential gas such as oxygen vary with the temperature . Changes 
in temperature also influence the metabolic rates. 
Dissolved Oxygen 
All living organisms depend on the oxygen in one form or the other to maintain 
the metabolic process that produce energy for growth and reproduction. 
DO levels in natural and waste water depend on the physical, chemical and 
biochemical activities in the water bodies. It is key factor in water pollution, also 
it determine whether the biological changes are brought about by aerobic or 
anaerobic organisms since it requires the maintenance of DO levels that support 
healthy conditions at all the times. 
The solubility of atmospheric oxygen in fresh water range from 14.6 mg/1 at 0°C 
to about 7.0 mg/1 at 35°C under normal atmospheric pressure, since it is poorly 
soluble gas its solubility directly varies with the atmospheric pressure at any 
given temperature. 
Dissolved oxygen in river is depleted by bacterial oxidation of suspended and 
dissolved organic matter discharged to it from both natural and human sources 
and by oxygen demand of sludge and benthic deposit. 
Biochemical Oxygen Demand 
The BOD can be defined as the quantity of 0 2 utilized by a mixed population of 
micro organisms in the aerobic oxidation to decompose the organic matter in a 
sample of waste water under controlled condition of temperature and incubation 
period. The BOD test is widely used to determine the pollutional load of waster 
water, the degree of pollution in lake and streams at any time their carry 
capacity and performance evaluation of waste water treatment plant. 
Chemical Oxygen Demand 
The COD test is used as a means of measuring the pollution strength of domestic 
and industrial wastes. It allows the measurement of waste in terms of the total 
quantity of oxygen required for oxidation to carbon dioxide and water. 
Nitrate - N 
Nitrogen in river is also one of the most important pollution indicators. Nitrate is 
the most highly oxidised form of nitrogen compounds presents in natural waters. 
Significant sources of nitrate are chemical fertiliser decayed vegetable and animal 
matters, domestic effluent sewage sludge disposal to the land industrial 
discharges leaches from refuse dumps and atmospheric washout. Depending on 
the situation, these sources can contaminate the streams, river, lakes and 
ground water. 
Unpolluted neutral water contains minute amount of nitrate. Excessive 
concentration in drinking water is considered hazardous for infants because of 
its reduction of nitrite in intestinal track causing methemmoglobinaemia. In 
surface water, nitrate is a nutrient taken up by plants and converted into cell 
protein. The growth stimulation of plants especially of algae may cause 
objectionable eutrophication. 
7. Lake Side Advertise Hospital 
8. Swiss Hotel 
9. Devon Rest House 
10 YMBA Hall at Rajapihilla Mawatha 
Phosphorus - P 
Phosphorus is one of the most important pollution indicator, small concentration 
of phosphate is added to water suppliers to reduce scale formation, to remove 
carrying capacity of mains, to avoid corrosion in water mains, to remove iron & 
Manganese in micro quantities and in coagulation especially in acidic condition. 
It is recognised as a primary element responsible for eutrophication in natural 
water body. 
2 . 1 Phys ico Chemical Parameters 
The lake water were analyzed for following parameters 
Parameter Abbreviation Used 
I. PH 
II. Electrical Conductivity (EC) 
III. Turbidity (Turb) 
IV. Temperature (Temp) 
V. Dissolved Oxygen (DO) 
VI. Biochemical Oxygen Demand (BOD3) 
VII. Chemical Oxygen Demand (COD) 
VIII. Nitrate-N 
IX. Phosphorous - P 
X. Total Suspended Solids (TSS) 
2 .2 Sampling Location and Frequency of Sampling 
The lake water samples from the following locations were collected on 26 t h 
August 2003 
Sampling Location Identif ication No 
Near Ulapange 1 
In Front of Vishrama Shalawa 2 
In Front of of Kandy an Cultural Centre/ 
Avanhala 3 
In Front of Red Cross 4 
In Front of Heen Ela 5 
In Front of Swiss Hotel 6 
• In Front of Hill Wood Road 7 
Outlet of the Lake 8 
/ 
Analytical Results 
Parameter 
Sampling Locations 
1 2 3 4 5 6 7 8 
p H 6.5 5.3 7.1 7.1 6.1 5.4 8.1 8.3 
E C m S / c m 0.25 0.32 0.25^" 0.25 0.33 0.29 0.25 0.25 
Turb N T U 28 63 34 29 31 161 32 25 
D O mg/1 '5,2,^:.... 3 1 4.7. 4.6 4.8 3.6 5.5 6.2 
T e m p °C 26.4 26.3 26.1 26.1 24.1 26.7 26.7 27.1 
C O D mg/1 3 5 3 0 9 7 1 0 1 6 5 1 4 1 2 
B O D 3 mg/1 1 0 12 6 9 5 8 8 9 
T S S mg/1 39 69 11 30 13 07 35 18 
Nitrate ( as N) 
mg/1 
<0.01 0.65 0.24 0.17 <0.01 0.10 0.35 <0.01 
Phosphate ( as P ) <0.01 0.91 0.42 <0.01 1.48 0.58 <0.01 0.36 
General Remarks 
Sample Preservation and Analytical Method 
Parameter Volume 
Required 
Container1 Preservation Methodology References2 
pH Electrometric 
(Water Quality Checker) 4500-rf B 
Electrical 
Conductivity 
Electrometric 
(Water Quality Checker) 2510B 
Turbidity Nephelometry 
(Water Quality Checker) 2130 B 
Temperature Thermometry 
(Water Quality Checker) 2550 -BG 
Dissolved 
Oxygen 
Electrometric 
(Water Quality Checker) 4500 O-G 
BOD3 
COD 
1000 ml 
50 ml 
G 
G 
Cool to 4°C 
Cone H2S04 
pH <2 
Iodometric 
(Azide Modification) 
Closed Reflux 
Colorimetry 
4500 -O C 
5520 -D 
Nitrate as N 500 ml G , Filter on Site 
Cool to 4°C 
UV/VIS 
Spectophotometry 45OO-NO3" - B 
Phosphorous as P 500 ml G Filter on Site 
Cool to 4°C 
UV/VIS 
Spectophotometry 4500 -P -E 
Total Suspended 
Solids 
500 ml G Cool to 4°C Gravimetry 2540 D 
Note 1 G Glass Container 
Standard Method For the Examination of Water and waste water 20 l h Edition 2000 
APHA AWWA WEF 
The water level of the lake was very low due to the discharge of the lake water. 
The analytical data was compared with all the proposed primary water quality criteria for 
inland surface water class 
pH of the water in sample Nos 2 and 6 is lower than the all the proposed water quality 
criteria for inland surface waters 
Chemical Oxygen Demand of the water in sample No 2 is higher than the proposed water 
quality criteria for inland surface water class 1 (Category 2) , Class 2 (Category 4 & 5) 
Chemical Oxygen Demand of the water in sample Nos 1 & 6 is higher than all the 
proposed water quality criteria for inland surface waters 
Biochemical Oxygen demand of all the water samples is higher than all the proposed water 
quality criteria for inland surface waters 
Turbidity of all the water sample is higher than is higher than the proposed water quality 
criteria for inland surface waters Class 1 (Category 2). 
Nitrate -N of all the water samples comply with all the categories of the proposed 
primary water quality criteria for inland surface water 
Total phosphorus - P of the water sample in sample No 2, and 5 is higher than the 
proposed primary water quality criteria for inland surface water class 11 (Category 5) and 
Class 111 ( Category 7). 
Dissolved Oxygen of the water in sample No 2 ,3,4,5 & 6 is lower than the proposed 
primary water quality criteria for inland surface water Class 11 (Category 3) 
Dissolved Oxygen of the water in all the samples is lower than the proposed primary water 
quality criteria for inland surface waters Class 11 (Category 2) except sample No 6 . 
Dissolved Oxygen of the water in sample No 2 & 6 is lower than the proposed 
primary water quality criteria for inland surface waters Class 11 (Category 5 ) . 
Class 1 waters (Category 1,Category 2, Category 3) Class 11 (Category 3 ,Category 4 & 
Category 5) Irrigation water with conventional treatment (Category 6 ) and Class 11 
waters (Category 7). 
S R I L A N K A S T A N D A R D S P E C I F I C A T I O N F O R P O T A B L E W A T E R 
P H Y S I C A L A N D C H E M I C A L R E Q U I R E M E N T S S L S 6 1 4 : P A R T 1: 1 1983 
P H Y S I C A L R E Q U I R E M E N T S 
C h a r a c t e r i s t i c M a x i m u m D e s i r a b l e Level M a x i m u m P e r m i s s i b l e Leve l 
C o l o u r 5 Uni ts 30 uni ts 
O d o u r Unob jec t ionab le U n o b j e c t i o n a b l e 
Tas t e Unob jec t ionab le Unob jec t i onab le 
Turb id i ty 2 Jackson Turb id i ty un i t s 8 J ackson Turb id i ty un i t s 
C H E M I C A L R E Q U I R E M E N T S ( B A S I C ) 
S u b s t a n c e / C h a r a c t e r i s t i c M a x i m u m D e s i r a b l e Level M a x i m u m P e r m i s s i b l e Leve l 
pH r ange 7.0 to 8.5 6.5 to 9.9 
Electr ical C o n d u c t i v i t y 750 ps / cm 3 5 0 0 u s / c m 
C h l o r i d e (as CI) 200 mg/1 1200 mg/1 
F r e e Res idua l Ch lo r ine (as C l 2 ) 0.2 mg/1 
Alka l in i ty (Tota l as C a C 0 3 ) 2 0 0 mg/1 4 0 0 mg/1 
Free A m m o n i a 0 .06 mg/1 
A l b u m i n o i d a l A m m o n i a 0 .15 mg/1 
Ni t r a t e (as N ) 10 mg/1 
C H E M I C A L R E Q U I R E M E N T S ( B A S I C ) 
S u b s t a n c e / C h a r a c t e r i s t i c M a x i m u m D e s i r a b l e Leve l M a x i m u m P e r m i s s i b l e Leve l 
Ni t r i t e (as N ) 0.01 mg/1 
F luo r ide (as F) 0.6 mg/1 1.5 mg/1 
Tota l P h o s p h o r u s (as P 0 4 ) 2 .0 mg/1 
Tota l R e s i d u e 500 mg/1 2 0 0 0 mg/1 
Tota l H a r d n e s s as ( C a C 0 3 ) 2 5 0 mg/1 6 0 0 mg/1 
Tota l Iron (as Fe) 0.3 mg/1 1.0 mg/1 
Su lpha t e (as S 0 4 ) 2 0 0 mg/1 4 0 0 mg/1 
111 
C H E M I C A L R E Q U I R E M E N T S ( O P T I O N A L ) 
S u b s t a n c e / C h a r a c t e r i s t i c M a x i m u m D e s i r a b l e Level M a x i m u m 
Level 
P e r m i s s i b l e 
A n i o n i c De te rgen t s 0.2 mg/1 1 mg/1 
P h e n o l i c C o m p o u n d s (as pheno l i c O H ) 0 .0001 mg/1 0 .0002 mg/1 
Oil & G r e a s e 1.0 mg/1 
C a l c i u m (as C a ) 100 mg/1 2 4 0 mg/1 
M a g n e s i u m (as M g ) N o t m o r e than 30 if there are 2 5 0 mg/1 
su lpha te .If there is less su lpha te , 
m a g n e s i u m upto 150 mg/1 m a y be a l lowed 
C o p p e r ( a s C u ) 0 .05 mg/1 1.5 mg/1 
C H E M I C A L R E Q U I R E M E N T S ( O P T I O N A L ) 
S u b s t a n c e / C h a r a c t e r i s t i c M a x i m u m D e s i r a b l e Leve l M a x i m u m P e r m i s s i b l e Leve l 
C o p p e r ( a s C u ) 0.05 mg/1 1.5 mg/1 
M a n g a n e s e (as M n ) 0.05 mg/1 0.5 mg/1 
Z i n c (as Z n ) 5.0 mg/1 15 mg/1 
A l u m i n i u m (as Z n ) 0.2 mg/1 
C h e m i c a l O x y g e n D e m a n d 10 mg/1 
Pes t ic ide res idues As per W H O / F A O * r e q u i r e m e n t s 
I V 
W H O G U I D E L I N E F O R D R I N K I N G W A T E R Q U A L I T Y ( W H O 1988) 
W a t e r Qua l i ty V a r i a b l e s T o l e r a n c e Limits 
Tota l C o l i f o r m / 1 0 0 ml 0-10 
Fecal C o l i f o r m s / 1 0 0 ml 0 
N i t r a t e - N mg/1 10 
pH 6.5-8.5 
Tota l D i s so lved Sol ids mg/ l 1000 
C h l o r i d e mg/1 2 5 0 
Su lpha te mg/1 4 0 0 
M a n g a n e s e mg/1 0.1 
Iron mg/1 0.3 
C h r o m i u m mg/I 0 .05 
C a d m i u m mg/1 0 .005 
V 
T O L E R A N C E L I M I T S F O R I N L A N D S U R F A C E W A T E R S F O R U S E A S R A W W A T E R F O R P U B L I C W A T E R 
S U P P L Y S L S 722 (1985) 
Determinant Unit Tolerance Limits 
1 Coliform Organisms Most Probable Number Not more than 5000, with less than 5 
(monthly average)) (MPN)/100ml % of the sample with value 20,000 and 
less than 20 % of the samples with the 
value 5000 
2 pH range at ambient temperature "C 6.0-9.0 
3. Chloride ( a s CI) mg/1 maximum 1,200 
4 Nitrate (As N ) mg/1 maximum 10 
5 Fluoride (as F) mg/1 maximum 1.5 
6 Phenolic Compounds (as Phenolic OH) mg/1 maximum 0.005 
7 Oil & Grease, mg/1 maximum 0.1 
8 Arsenic (as As ) mg/1 maximum 0.05 
9 Pesticide Residue As per W H O / F A O requirements 
10 Cyanide (as CN mg/1 maximum 0.05 
11 Lead (as Lead) ' mg/1 maximum 0.1 
12 Mercury (total as Hg) mg/1 maximum 0.001 
13 Selenium (as Se) mg/1 maximum 0.05 
14 Chromium (as Cr) mg/1 maximum 0.05 
15 Dissolved Oxygen (DO) mg/1 maximum 4 
16 Biochemical Oxygen Demand (BOD) mg/1 maximum 5 
V I 
7* g 
Co 
P R O P O S E D P R I M A R Y W A T E R Q U A L I T Y CRITERIA F O R INLAND S U R F A C E W A T E R S 
Parameter Unit 
Type of limit 
CLASS 1 WATERS CLASS 11 WATERS Irrigation water 
with 
conventional 
Treatment 
CATEGORY 6 
CLASS 111 
Waters 
Nature 
Conservation 
CATEGORY 1 
Drinking water, 
With simple 
treatment 
CATEGORY 2 
Bathing 
CATEGORY 3 
Fish and aquatic 
life 
CATEGORY 4 
Drinking water, 
With 
conventional 
treatment 
CATEGORY 5 
Minimum 
Quality (other 
Uses) 
CATEGORY 7 
1. pH 
-
N 6.0-8.5 6.0-9.0 6.0-8.5 6.0-9.0 6.0-8.5 5.5-9.0 
2. Dissolved Oxygen at 
25°C 
mg/1, max N 6 5 3 4 3 3 
3. BOD (5 days at 20 
°C or 3 days at 30 °C) 
mg/1, max N 3 4 4 5 5 5 
4. COD mg/1, max N 15 20 15 30 - 40 
5. Nitrate (NO3- N) mg/1, max N 5 5 5 5 5 5 
6. Total Phosphate 
PO4 -P) 
mg/1, max N - - - 0.7 - 0.7 
7. Turbidity NTU, max N 5 - - - - -
